Sympathetic Regulation of Slc2a4 Gene Expression: Participation of a Putative cAMP Responsive Element (CRE) Site in the Slc2a4 Promoter.
Studies have indicated that sympathetic activity enhances GLUT4 expression (Slc2a4 gene) by activating beta-adrenergic receptors. This could be mediated by a direct enhancer effect of cyclic AMP-responsive element binding protein (CREB) and family members upon Slc2a4 gene. However, a cAMP responsive element (CRE) in Slc2a4 promoter has never been demonstrated. Slc2a4 CRE-site was searched by in silico analysis. In skeletal muscles from rats displaying high sympathetic activity (SHR), Slc2a4 CRE-site was investigated by electrophoretic mobility shift assay (EMSA) and chromatin immunoprecipitation (ChIP) assay; and Slc2a4 expression was analyzed by RT-qPCR. Functional activity of the CRE-site was investigated by luciferase assay, 2 hours after 8-br-cAMP stimulation, in 3T3L1 adipocytes transientely transfected with native and mutated CRE-sites. In silico analysis indicated the -480/-473 segment as a putative CRE-site, with 62.5% of identity to CRE consensus sequence, and highly preserved in mouse, rat and human. CREB/CREM binding in this CRE-site was confirmed to occur in vitro (EMSA) and in vivo (ChIP assay). Enhancer activity of this segment in Slc2a4 transcription was confirmed in 3T3-L1 cells. Finally, in extensor digitorum longus muscle from SHR, 80% increase in Slc2a4 mRNA expression was observed to be accompanied by increased CREB/CREM binding into the CRE-site both in vitro and in vivo. This study demonstrates the presence of a functional CRE-site at -480/-473 sequence of the Slc2a4 gene. This CRE-site has an enhancing activity on Slc2a4 expression and participates in the Slc2a4 increased expression observed in glycolytic muscles of rats displaying high sympathetic activity.